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Biochemical Studies on the Mould Isolated
from Katsuobushi -1

On the Antibiotic Action of the Mould

Kaname SAIT6 and Muneo SAMESHIMA
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HLERBRAY ¢« BB b B U ko iin Y, BRI R TS S R M R
otk LIt 28 ¥krh X b Aspergillus ruber KX A, repens i3 Bl 2 H
L. 2hbofnt 28°C #4&TOMRE L CZAPER St R CHBLYEREL, F06G
13 A. ruber No.9 (HGHEIZSMRE TR Rifkes, [ No.l X0 No.6 itfke #
O, X A. repens No.26 X TH 5.

PREMIEY ¢ PUBPEORIUCH b fUH LI TRROE ) Th 5.

1) B. subtilis No. 1 3,022
2) B. mesentericus fuscus FLUGGE 94 3,033
3) Microc. pyogenes var. aureus ROSENBACH 3,184
4) E. coli MicuLA CAsT et ch 3,044
5) Proteus vulgaris HAUSER 3,045
6) B. subtilis (A)

7) v (B)

8) E. coli (%)
(BE) 1)~5) (ZERREBIZEAT X D S MO W CRBLBRTORHET S

* 19534 11 A4 H, BAKEFLKKFAS (fit) TR
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S A, ruber No.6 K* No.9, A. repens No. 26 3 100cc A7 5 2= 15¢cc F°
D4ME LT CZAPEK HICHEM, 28°C—23 H MM IRE L T DHEtISmASRENC S L it
BB T AT rAERL L. '

(R © BEaRi8aE 0, 20, ROF 50% S HBDOXT FrkRMH LI, <7 b rKik
BB IR A T U IcBR BN 5 cc ki b B o884 ~7 1+ 1%
%0t NaCl 05 % %23H T 5F3E LRARFCSELE. 0% Rt HBERTLH 5.

ek © RiLosHc, WiHlERhc 36°C—24 FrliEk Lic B. subtilis(A) %1
BESESoO#EL, 36°C FioieL 12, 24 Kot 72 Bt & o 3E & BEEne
I h@ee L. oL Table. 1 o ¢ 5.

Table 1. Antibiotic activity of the culture liquor for B. subtilis (A)

. A. ruber (No. 6) | A. ruber (No. 9) | A. repens (No. 26)
lume of culture 1 0
‘i‘;;'g:p;’on‘;“ w‘;{: : gqéx:)r (finale pH 5.4) (finale pH 60) (finale pH 5.6)
12 24 72hr. 12 24 72 hr. 12 24 72hr,
0 (control) + #+ 4 + o+ 4 + 4+
20 % + H* 4 - - - - - -
50 % - - - - - = - - -

+ : degree of turbidity

— kg CzAPER D PHITMDZET & Lo fiM: & /s 2255w b 523 pH
BHR DB DFEF I IIE TR OV TR MBI OB L1c. A. ruber No, 9. A.
repens No. 26 (313kic 209% ORI X b MBI DIE % 52 PLIE3 23 HiSkE 723,
A.ruber No. 6 FINCIIFETHFED SN, 50 % HMTCixATh bRH % eAclIEd 53
kL. TTEMOMEMI O LR IFHR]O TFC L O>TRLEDTEH DA, L Lo
B bt D CzAPEK BHEMBARCIMEMSHED bRIDOTH B.

II. B+ XOMEE
DA ik A TESC & DB CHRBEOERWNE DRI LIXRDL LD THS. b0l
BfE X DB TR, BT, HEC X SBIEMRIE L bR 50, BH@ddic X 350
D —Ei A S D BT [T — B D 4 i 2 W LIk DR B o 7o 7.
—r JHIRBEHT A. ruber No.9 RO A. repens No.26 41 Uiz &,

Table 2. Antibiotic activity of extracts from moulding-katsuobushi

Control A. ruber (No. 9) A. repens (No. 26)
Bacteria (pH 6.0) (pH 6.4) (pH 64)
15 24 72hr. 15 24 72hr. 15 24 72hr.
B. subtilis (A) +  d +  + 4 L o
B. subtilis (B) + it it + + 1 + + 1t
E. coli (C) + it it + it it + it it

-+ : degree of bacterial growth (turbidity)
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U AT Lisus d DOXRITEEI D IRD , TR0 20 5B 5 cc Soxkkike L B.
subtilis (A) X%o° (B), dHoric E. coli (C) ik L ek Table. 2 © T
»H5b.

B @I L= g0s B. subtilis O 44 DBLE AU LBLE L HDERLDL
¥ D BEECIROL.  SIXRHRE U CHEER DA kS &R D AW X 5 EleE
DR DTH B LEATFIC X BESIROE LS ¥ ) Ml bt B 5.

III. FHXHD5 5!

Fig. 1. Extraction of coloring matters—1

Culture liquor & mycelia (A. ruber No.9 & A. repens No. 26)
Extract. with ethyl-acetate

f 1
Soluble fraction Insol. fraction
Vacuum condensation I Frac. 2
Conc. extract -Frac. 1

Extract. with petroleum ether

f )
Soluble fraction (yellow) Insol. fraction
L Frac. 3 Vacuum condensation

Extract. with ether

f
Soluble fraction Residue (dark brown)

Place in vacuum desiccator

Resinous liquid Frac. 4

Akt @o CZAPEK HHBHICITIEMATD b M D THMES DM & HH .
A. ruber No.9 Ryt A. repens No. 26 % 1.000cc &7 7 = =iz 150 cc SoMEL
CzAPEK WICHEH 28°'C—30 H stk SR RO LIS X h 4 Fig. 1 o<
LCEt S = F L TER S (Frac.1), AAERS (Frac.2), frac.lofEih=—7 1 7#&
R4 (Frac.3) RORRERASD =— 7 AT RS (Frac. 4) & 541 LB =7 X
O = — 7 LATAR S DIEE Table. 3 O Th 5.

Table 3. Yield of earch fractions

Culture liquor (mg/dl) Mycelia (mg/g)
Mould
Frac. 1 Frac. 4 Frac. | Frac. 4
A. ruber (No. 9) 158.7 6.5 89.1 29.1
A. repens (No. 26) 18.8 6.4 133.7 43.6

A. ruber No, 9 @ Frac, 1 ixpsRktatsisik A. repens O ZILHEHME TR Frac, 4
3 FhENRFEREOEETE L Tk,
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IV. RS0 BRI
HIH RS DM EMN A 2 AR D MEERL T ok, HMb&RMEK (Fig. 1
Frac. 1, 2 %03) & 17mm oMK BE L, ThERRyating 2 LA
AFEAAR AR AR oAt 3°C—12 FMHISIA TR ) Ibic 36°C—24 RERGHEE
L, IRHORAHERT O FBfic £ 3 2SS AL GRUIFE) oEZvllEL. Z0—

D525 % L Table. 4 O Thb.

Table 4. Antibiotic activity of earch extract fractions of
A. ruber No. 1 & No. 9 mycelia

Fraction I’s

. Activity Inhibition zone (Dia. mm)
Becteria
Frac. 1 | Frac. 2 | Frac. 3 No. 1 No. 9
B. subtilis + — - 20 27~28 -
B. mesentericus + — — 19 24~27
M. pyogenes aureus + - — 18~195 2021
E. coli + —_ - 0 17
P. vulgaris — - — 0 0
B. subtilis (A) + — - 18~20 20~21
B. subtilis (B) + — — 18~19 20
E. coli (C) - - - 0 0

FHIMER SRR = 7 A TIAA T, D 2RATEFED bhichot. MW
st LTt B. subtilis, B. mzsentcricuas, M. aureus © GRAM PR 2 8RR < H B
HRIAEED Btz DL ED Mok LBk D A7 SRR DM TH R A, re-
pens Ne. 26 DAL IMERABETH 5.

RS DIMMC PN T RS L, BRMESRPE 2T UTHERIEA LIERCSET T
HULTEFAD UiE LERRUCTETH S5, Wdom HlRS¥ BEHRS REg et
454 CzaPEK SCRTAUCIMTL Rhizopus Delemar JO@EDBIFHTARRME Hhh
% A. molleus w3 L Cross streak spactrum 3 X D B L FIC PEFETTHLal 3R
BRI ok, IBEDINE KA FD A BR TR X D SRR ORE AR L E
FLVIe Bbhast, ARBEDEHIN CRIEoERRRD bhiksot.

V. BO9RsoiE:

KBRS TH DER L OCEAER OB =7 4 RO =~ 7 v JHO 2 RN DT
B. subtilis (A) K¢ (B) & E. coli (C) w3 »IkAERIIMIE &M% RITT RO Fik
7ot

XS 100mg 2% 0.5cc DY TEIR=F Lk =~ F iz TR LD,
= A K CARIRAGC TR LTl e L. oo lec 2RHBFC4 bee 4R HHUHES
W7 oI, JEtNee 1 eS8 L 36°C—24 RIS RIC NG B3
FroeAPLIEA HISUEA IRIBEEC X DB L. e L CRBtBofR ) iKiif= 723k
= — 7 L FIRC % e b O 2 EH L TER YT ok, HofiFik Table. 5 oM< Th
5.
IS AEROM N THEMRADHE I DERIL A. ruber No. 9 lo* A, repens No.
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Table 5. Antibiotic activity of coloring matter fractions for bac;eria (mg/ml)

. Culture liquor | Mycelia
Bacteria ethyl-acetate |  ether | ethyl-acetate |ether
. extract extract extract extract
B. subtilis (A) 008 0,03 0018 0016
ili A. ruber
B. subtilis (B) 0016 0.08 0018 0016 (No. 9)
E, coli (C) 08 08 09 0.03
B. subtilis (A) 0,02 0,02 0.1 0.08
L p: A, repens
B. subtilis (B) 0,02 0,02 0.1 0,08 (No. 26)
E. coli (C) 10 10 0.1 0.8

26 DA&REHE OB S DI S Cikiens,  JEOFWEENT E. coli XL T
1/1,000~1/10,000, B. subtilis iz L Tit 1/10,000~1/100,000 Dfici-3 55 R41450
1.

Fig. 2. Extraction of coloring matters—2

Culture liquor (4. ruber No. 9)

Active alumina adsorption
Adsorbed fraction
Elut. with alkaline acetone
Elute
Vacuum condensation
Conc. solution

Extract. with pestroleum ether

Insol. f:"action Solub;] fraction
Ppt. Add dil HCI to acidic side Vacuum condensation
(dark brown subst. | Extract. with ether Resinous liquid including crude
m. p. o;rer 330°) 1 ?xi?)tal (vellow brown m. p. 117~
Soluble fraction Insol. fracticn
Wash with water
Vacuum condensation
Conc. extract
Extract. with ethanol
[ 1
Soluble fraction Residue (dark red m. p. 119~123°)

Place in vacuum desiccator

Resinous liquid including crude crystal (red m. p. 167~170°)

V1. B350 SR
BRSO MR TSR L L A, ruber No. 9 0itilaiic>% Fig. 2 w4
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mE T A F WA RS, BRESIE mp. LATT MU AL A ZAFOHE
PR O MATIZ DWW TURK DHERITER T 5.

i b

B> < B2 DM S M ER W DI MR LIFT A, ruber RU* A. repens
RS BED CZAPEK HiaieHiss -B. subtilis it LHBIN AT 25k mb , A
R = & AL = ¥ AT AT DA R b, £ OFBEIMIR R =7 3l
D= —F RS B, E. coli L TE~7 7k 1/1,000~1/10C0 DfH
CHH S AN EC A AT B A% B, sublilis @ LTk 1/10,000~1/100,000 D7
DA, DML B. mesentericus, M. pyogenes aureus & dHIHT—
e GRAM BN LR b bR, P vulgaris KO® Rhizopus Delemar,
A, melleus DFITPLIECIIANL VR Bbhs,  XHHRS & BHEEOHIFSH &S
BEL .

D 1 i 2B DI K OGS & Ao D T AR A B R I O 2 R T
5. :

Résumé

The authors researched into the antibiotic activity of the excellent mould
isolated from * Katsuobushi”, summarizing the results in Table 1~5, Fig. 1~2,
observing the following phenomenec,

In Czapek solution scme strains of A. ruber and A. rcpens preduced the anti-
biotic sabstance inhibiting the growth of B. subtilis and other bacteria. This
antibiotic substance was removed from the culture-fluid and mycelia to ethyl-
acetate and ether soluble fraction. Those fractions showed an inhibitory power
against the growth of B. subtilis at the dilation of 1 :10,000~100,000 and against
E. coli at that of 1:1,000~10,000. Generally, the power of this substance against
the growth of Gram positive bacteria (i.e. B. mesentericus, M. pyogenes aureus)
was more effective than that against Gram negative bacteria (i.e. P. vulgaris).

In manufacturing “ Katsuobushi”, it is desirable that the antibiotic power is
effective to the injurious fungi rather than to bacteria, but within the scope
of these studies, the antibiotic power of the excellent mould against Rhizopus
Delemar and A, melleus was not recognized.

By applying the liquid chromatography upon the column of the active alumi-
na, we separated several kinds of crude crystals from the effective fraction.
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